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SECTION V.—SHIPBUILDING. 

« Screw Shafts."1 

By JOHN LIST, M . Inst. C .B. 

INCREASED size and power in merchant steamers have led to the 
more general adoption of twin screws, while at the same time 
there has been a distinct tendency towards comparatively full 
models, giving good carrying-capacity on a moderate draught. 
This fulness of form has led naturally to bossing out the hull for 
housing the stern-tubes and propeller-shafts, in place of fitting 
outside-brackets, although the latter are retained in warships and 
other vessels of specially fine form. Where bossing out is adopted, 
the stern-tubes and propeller-shafts are usually similar in all 
respects to those fitted in a single-screw ship; and the shafts can 
be drawn inboard for examination without difficulty. Where 
brackets are fitted in fine-lined ships with long unprotected shafts 
outside the hull, it is frequently necessary to draw the shafts 
outboard: which involves couplings removable from the shafts, 
thus introducing some mechanical difficulties, especially with large 
and heavy shafts. Where the usual form of stem-tube is fitted, 
the shaft may be covered with gun-metal throughout its length, 
which to a great extent gets over the risk of corrosion and conse
quent weakening of the shaft. 

In recent years the changing conditions of trade, particularly 
with the United States, have led to cargo-steamers being sent 
long voyages in ballast. In this condition the propellers of single-
screw ships are in general only partially immersed, with the 
result that the consequent severe racing has led to many broken 
shafts. So great has been the loss from this cause that the 
Registry Societies have found it necessary to modify their rules 
in the direction of increasing the size of the shafting. A fairly 
typical example of a defective shaft is furnished by one made of 
ingot-steel by a Sheffield firm to Board of Trade tests, which was 
removed on survey, after having run about 743,000 miles. At the 
forward end of the after liner, a part which had been lapped with 
marline to prevent grooving at the end of the gun-metal had not 

1 The Engineer, vol, xcv. p. 644. Engineering, vol. Ixxv. pp. 850 and 873. 
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wasted at all; whereas immediately in front of the lapping the 
reduction in diameter was quite ^ inch, and the surface of the 
steel was cracked all round; the depth of the cracks appeared to 
be about § inch. The stern-bush was not worn down, nor was the 
shaft at all out of line. When disconnecting the shaft, it was 
found to be strongly magnetic : which however is not uncommon 
in shafts that have been many years at work. 

Where vessels are working in muddy or sandy waters, the 
lignum vitse bearings of the stern-tube are found to wear rapidly. 
This has led to modifications, wherein the bare steel or iron shaft 
runs on white-metal, and is lubricated by oil which is fed into 
the stern-tube by a pump driven by a cam on the tunnel shafting. 
In order to prevent access of sand or grit to the stern-bush, a 
metallic adjustable packing is fitted, having bronze spiral springs 
which keep the rubbing-faces in contact under a light pressure, 
and also allow for the slight increase in length of the shaft
ing, due to the working temperature of the bearings and 
the heat of the tunnel. Steamers trading in the compara
tively shallow waters of the Baltic ports are fitted much in the 
same way. 

Corrosion close to the face of the propeller-boss at the end of the 
gun-metal liner used to be a fruitful source of failure of propeller-
shafts. It is now obviated by a water-stop, in which a ring of 
india-rubber is squeezed against the surfaces, so as to prevent 
access of sea-water to the steel or iron. It is found that india-
rubber applied in this way and immersed in sea-water will remain 
in good condition for several years. 

The life of steamship shafting is a question of considerable 
importance; and it is no doubt desirable that shafts and other 
important working-parts should be renewed, as are locomotive 
crank-shafts, after running a given mileage. Competition in 
ocean carrying however is severe, the conditions of trade are con
stantly changing, and ships become obsolete or unprofitable for the 
trade they were built for, and pass into other hands: so' that 
as a rule renewals are not carried out, unless defects incur rejection 
on survey by the Board of Trade or the Registry Societies. The 
practice which is now becoming general of building cargo-steamers 
with one or more ballast-tanks in the hold, in addition to their 
double-bottom ballast-capacity, will, by giving greater immersion 
to the propellers in the light condition, tend to reduce the risk of 
broken propeller-shafts. 

Shafts of moderate size are in some cases forged from selected 
scrap-iron; but the amount of really good scrap in the market 
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is small, and shafting for high-power ships is now generally forged 
from ingot-steel. In forging certain first-class work, about 40 per 
cent, of the total weight of the ingot is specified to be rejected 
from the top of the ingot, and about 5 per cent, from the bottom. 
It is also sometimes specified that the sectional area of the 
finished forging is not to exceed one-sixth of the original sectional 
area of the ingot. It may safely be affirmed however that, 
for the ordinary run of steel shafting for merchant-steamers, 
considerably smaller ingots, in proportion to the finished forgings, 
are used. 

While for high-power cruisers hollow propeller-shafts of say 24 
inches diameter are fitted, having their internal diameter about 75 
per cent, of the external, it is not usual in full-power passenger-
ships to find such extreme proportions adopted. In the Atlantic 
passenger-ship " Deutschland," the external diameter of the pro
peller-shafts is stated to be 25*2 inches, with an internal diameter 
of 10 inches. The conditions however are different. In warships 
an excessive maximum power on the minimum weight is essential, 
and the question of first cost must be entirely subordinated to the 
attainment of that result, whilst at the same time the vessel 
generally steams at low-power. Also the fineness of form neces
sitates long outboard shafts with bearings far apart. In passenger-
ships the maximum sea-going power is continuously exerted, and 
the shafts are carried in stern-tubes housed in the bossing and 
with long bearings spaced close together. Tor the hard and con
tinuous work of the Atlantic high-speed service, the arrangement 
adopted is that best suited to the requirements; but it is not 
applicable to a warship, where the extreme proportion of beam 
to length necessitates an entirely different form of model and 
arrangement of shafting. 

Nickel-steel shafting has been largely adopted not only in full-
power ships on the Atlantic, but also in the shafting of many 
foreign warships. The crank-shafts, thrust- and propeller-shafts 
of the " Deutschland " passenger-ship are of nickel-steel; and in 
the later and still higher-power ships of that class the same 
material is used. The ultimate tenacity of some heavy shafting 
forgings of nickel-steel made on the Continent is between 38 and 
40 tons per square inch, with about 20 per cent, elongation, and 
a ratio of elastic to ultimate stress of about 67 per cent. Rather 
softer steel made in this country, and showing on analysis 3 to 4 
per cent, of nickel, has been extensively used for shafting, so far 
with satisfactory results. Its ultimate tenacity is between 36 
and 38 tons per square inch, with about 30 per cent, elongation 
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on a length of 2 inches, and an elastic limit of about 60 per cent. 5 
such steel will bend cold through about 180 degrees. * For warship-
machinery forgings, carbon-steel of high tensile strength has been 
used, having an ultimate tenacity of about 35 tons per square inch, 
with about 32 per cent, elongation on 2 inches length, and an 
elastic limit about 65 per cent, of the ultimate strength. 

The following speakers took part in the discussion of the sub
ject :—Messrs. J. Sampson, W . J. Harding, R. T . Napier, W . Ellis, 
H . H . West, and A. E. Seaton; and Mr. J. T . Milton, who was 
unable to be present, communicated his views in writing. 

"Drilled v e r s u s Punched Kivet-Holes 
in the Hulls of Steel Ships."1 

By A. F . YARROW, M . Inst. C .E . 

IN the early part of last year the British Admiralty contracted for 
a number of destroyers, and stipulated that the rivet-holes in the 
hulls were to be drilled, instead of being punched according to the 
practice usual up to that time. As these vessels are fast approach
ing completion, the Author has much pleasure in communicating 
the results of the experience thus far gained regarding this change 
in the method of working. 

I t has been generally thought that punching is quite good 
enough for the plating of hulls, although it is a thing of the past 
in the best boiler-work, in which the drilling is now carried out 
in such a manner that any drifting of holes to make them fair is 
no longer permitted. Although in some classes of vessels the 
stresses on the riveted joints may not be so intense as those in 
boiler-work, still there are many ships in which the joints are 
subject to very severe stresses; and, as these are both varying in 
intensity and alternating in direction, their effects may be to 
loosen the rivets and thereby cause leakage, and ultimately to 
reduce the structural strength of the hull. In some destroyers, 
for example, experience has shown that with former methods of 
work there is often not sufficient margin for safety in the strength 
of the riveted joints. Unquestionably anything that can be done 
to improve the quality of the work in lightly-constructed vessels 
of the torpedo-boat class is most desirable, because, reduction of 

1 The Engineer, vol. xcv. p. 644. Engineering, vol. Ixxv. pp. 850 and 856. 
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